This paper is based on a series of 29 cases of embryonal sarcoma which have been under the care of the Radiotherapy Eye Clinic of the Royal Marsden Hospital since 1951. It should be noted that the term 'embryonal sarcoma' is used to include cases which might be regarded more accurately as rhabdomyosarcomas, and this distinction is discussed later in the section dealing with the histopathology of the condition. These cases have not been selected in any special way and represent simply consecutive cases which were referred to the Clinic with a diagnosis (proven or suspected) of embryonal sarcoma. However, one is excluded from the series: a boy of 5 years who was treated in 1971 by irradiation for a recurrence of an embryonal sarcoma in the region of the left medial canthus, six months after removal of the primary tumour. Because he came from abroad it has not been possible to obtain any follow-up information and this exclusion has reduced the total from 30 to 29. Embryonal sarcoma is largely a disease of the early years of life; in this series the majority of cases presented in the first eight years of life (11 up to the age of 3 years, and 11 between the ages of 4 and 8 years) with the remaining 7 between the ages of 9 and 18 years (Fig 1) . There is a more or less equal sex distribution: 15 males and 14 females. There is a somewhat greater frequency for the involvement of the right side (17 cases) than the left side (12 cases).
Mode ofPresentation It is obvious that a knowledge of the mode of presentation of the condition is important because of the need to recognize the disease process at an early stage so that effective treatment may be instituted as soon as possible. It should be noted, however, that in the majority of cases the presenting feature was of a relatively trivial nature: most commonly a swelling of the upper eyelid (11 cases) (Figs 2 and 3) ; a swelling of the lower eyelid (3 cases); a swelling of the upper and lower eyelids (2 cases); a swelling of the tissues of the medial canthus (3 cases) (Fig 4) , of the lateral canthus (I case) (Fig 5) , of the superior fornix (1 case), and of the inferior fornix (2 cases). The disease presented as a proptosis in only 4 cases (Fig 6) . In one case the condition presented as a swelling of the tissues in the malar region with a spread to the lateral canthus after an interval of one month, and in another case as a massive swelling of the left side of the neck and shoulder with a spread into the left orbit three months later, so that -in 2 cases the involvement of the ocular or orbital tissues was a secondary event.
It is understandable that this varied and frequently relatively mild mode of presentation of the cases which affected the region of the eye primarily resulted sometimes in a misdiagnosis in the initial stages: chalazion (1 case), conjunctival lipoma or cyst (1 case), dermoid cyst (2 cases), myxoma (one case), orbital cellulitis (2 cases), and some inflammatory condition of the eyelids of unknown origin which was apparently confirmed by an immediate response to systemic penicillin but with a recurrence some days later (1 case). In I case which presented with proptosis the condition was considered to be due to a neuroblastoma because an abnormal kidney which was removed at that time was regarded incorrectly as harbouring a neuroblastoma.
Histopathology ofBiopsy Specimen All cases in this series were subjected to early exploration in order to obtain a specimen of the lesion for histopathological examination. This is an essential step in the management of the disease because it is not possible on purely clinical grounds to establish a precise diagnosis. It is suggested, however, that the surgical approach should be limited to obtaining a representative part of the tumour because, unlike some other forms of malignant disease, the tumour is seldom if ever susceptible to simple local excision and an elaborate operation, such as an orbitotomy, is not justified in the absence of an exact knowledge of the true nature of the tumour. On the other hand, the operation must be sufficiently thorough to reveal the diseased tissue, so that failure to achieve an adequate specimen by one method of approach must demand a further exploration. This is illustrated in a child who presented with a marked proptosis and an obvious mass on palpation in the region immediately behind the lateral aspect of the upper orbital margin; histopathological examination of tissue from this region showed only an inflammatory reaction within part of the lacrimal gland. A further exploration into the region of the muscle cone by way of a subconjunctival approach was necessary to obtain the neoplasm (Fig 7) .
This emphasizes the danger of accepting the histological evidence of an inflammatory reaction alone, particularly when this is in conflict with the clinical evidence, because malignant disease may excite inflammatory changes in the surrounding tissues.
The tumour is composed of spindle-shaped and stellate cells containing large, irregular, hyper- (Ashton 1958 ) that all such tumours should be regarded as embryonal sarcomas because of their origin from undifferentiated foci of mesenchyfnal cells, and that the term 'rhabdomyosarcoma' should be applied only when there is evidence of longitudinal and cross-striations in the tumour cells, an indication perhaps of some degree of differentiation. In this series of 29 cases, 20 were regarded as embryonal sarcomas and the remaining 9 as rhabdomyosarcomas. It follows that the term 'embryonal sarcoma' as used in the title of this paper is to some extent a misnomer because it includes cases which are more accurately regarded as rhabdomyosarcoma, but the distinction seems to have no importance from a therapeutic point of view, and it is doubtful if it has any significance with regard to the prognosis.
Progress ofthe Disease
In most cases there was a fairly sudden change in the nature of the presenting manifestation, and in all but 6 cases (in which proptosis was never a feature of the condition) this took the form of a marked proptosis, or an obvious increase in proptosis in the 4 cases in which it was the presenting feature. This proptosis or increase in proptosis, which was obviously of a somewhat sinister nature, occurred at varying intervals after the apparent onset of the condition; usually within a few weeks but rarely as long as 4-5 months. It was almost invariably associated with a marked degree of chemosis of the bulbar conjunctiva which prevented any view of the eye, although the overlapping of the cornea by the swollen and tense conjunctiva almost certainly performed a useful function by protecting the integrity of the cornea during the active phase of the proptosis, except when this was of an extreme nature and persisted for a sufficient length of time. In all cases of proptosis there was inevitably a forward movement of the eye, but in 14 cases there was also a marked displacement of the eye in other directions. In the 6 cases in which the obvious progress of the disease was not associated with proptosis the change in the condition took the form of a massive swelling of the tissues of the lateral canthus (1 case), of the medial canthus (1 case), of the upper eyelid (1 case) and of the inferior fornix (2 cases), and a spread of the disease into the lateral canthus from the malar region (1 case).
Treatment
Irradiation as the primary method of treatment is advocated in all cases because a successful outcome eradicates the disease and permits, the retention of the eye, although its potential function will become progressively impaired if the proptosis is not relieved at a sufficiently early stage. Irradiation may take various forms (Lederman 1956 , Lederman & Jones 1967 , but generally involves the external application of high-energy sources (e.g. 2 MV X-rays or 60Co telecurie units). In some cases local recurrence after previous irradiation may be treated by the implantation of radioactive materials emitting y-rays (e.g. radium needles, gold seeds or (Fig 8) . The tumour dose from external beam therapy is usually in the region of 5000-7000 rad over a period of 6-8 weeks. Megavoltage treatment provides an adequate tumour dose more readily and also makes it easier to avoid unnecessary irradiation to the contralateral eye. There is evidence that survival is greater and recurrence less frequent after higher doses; with the possible exception of the young infant, when a dose of about 5000 rad may be sufficient, a minimum dose of 6000 rad should be given, irrespective of age.
It is obvious that a course of radiotherapy, involving daily external irradiation over several weeks, imposes difficulties because of the necessity for the young child to be immobilized and alone in the therapy room during each treatment. This may be overcome by the use of general anmsthesia, but it requires intubation which is liable to lead, eventually, to oedema of the glottis. Alternatively, it is possible to use a method of sedation with triclofos sodium (Tricloryl syrup) and droperidol powders, administered one hour before treatment, and this has proved to be a useful practical measure.
In this series it was possible to carry out irradiation as a primary procedure in 24 cases, but in 3 cases it followed immediate exenteration and in 1 case repeated local excisions; in I case the treatment was confined to perfusion with methotrexate and other forms of chemotherapy.
Exenteration of the orbital contents was carried out as a primary procedure in 3 cases with subsequent irradiation, and as a secondary procedure in 11 cases which failed to show or to maintain a response to irradiation after varying intervals of time, from the completion of irradiation (one week, 1 case; two weeks, 1 case; one month, 3 cases; two months, 1 case; three oftumour to temporal region months, 2 cases; six months, 1 case; ten months, 1 case; and one year, 1 case), depending on the lapse of time before an obvious recurrence. There is obviously no point in carrying out an exenteration when there is spread of the disease beyond the orbit (Fig 9) .
Perfusion: In 8 cases which failed to respond to irradiation or exenteration an attempt was made to control the tumour by perfusion of the orbit and the surrounding tissues through the common or external carotid artery with an antimetabolite such as methotrexate, an antibiotic such as actinomycin D or a biological alkylating agent such as nitrogen mustard.
Respose to Treatment Non-survivors: In this series of 29 cases there were 17 who failed to survive, and death occurred at varying intervals from the onset of the disease (Fig 10) . The ages of these 17 patients at the time of apparent onset of the disease were: under 4 years in 7 cases (4 months, 10 months, 18 months, 21, 21, 2i and 3 years); between 4 and 6 years in 7 cases (4, 4i, 5, and four aged 6 years) and between the ages of 7 and 13 years in the remaining 3 cases (7, 12, and 13 years). There were 10 males and 7 females. In 11 cases the region of the right eye was involved and in 6 cases the region of the left eye. The disease presented in the upper eyelid in 5 cases, in the lower eyelid in 2 cases, in the medial canthus in 2 cases, in the superior fornix in 1 case, in the inferior fornix in 2 cases, in the orbit in 4 cases, and in the remaining case the disease in the region of the shoulder and neck, with spread into the orbit three months later. It is evident, therefore, that proptosis was the presenting feature in only 4 cases, but it developed subsequently in all but 3 of the other 13 cases after varying intervals of time; one week (I case), two weeks (2 cases), one month (2 cases), 2 months (3 cases), 3 months (1 case), and 5 months (1 -case), so that the development of proptosis or a sudden increase in the proptosis which was the presenting feature was the most common indication of an obvious activity of the disease process. In 2 of the remaining 3 cases the absence of proptosis cannot be regarded as significant because an immediate exenteration was carried out following the development of a swelling of the region of the medial canthus (in one case) and of the inferior fornix (in the other case); but in the third case, which presented as a swelling of the inferior fornix, irradiation was carried out as a primary procedure with exenteration a few days after the completion of the irradiation because of a poor response, so that the possibility of a subsequent proptosis cannot be excluded even in this case.
In 11 cases the histopathology of the lesion was considered to show embryonal sarcoma, and in the remaining 6 cases rhabdyomyosarcoma.
In 14 of the 17 cases irradiation was carried out as a primary procedure immediately after the establishment of the diagnosis by histopatho, logical examination of the biopsy specimen, but in 2 cases irradiation followed immediate exenteration, and in the remaining case the disease was so widespread and advanced at the time of the first examination that treatment was limited to perfusion.
In the 16 cases subjected to irradiation the initial response was good in 6 cases with an apparent resolution of the disease process; partial in 6 cases with a decrease in the size of the tumour mass; and nil in 4 cases, the tumour continuing to progress relentlessly. In all but one of the cases which showed a good or partial response there was, however, a recurrence of the local disease at varying intervals: 2 weeks (2 cases), I month (2 cases), 2 months (1 case), 3 months (2 cases), 4 months (1 case), 5 months (1 case), 6 months (I case) and 11 months (1 case) (Fig l1) .
In all these cases death occurred within three years of the onset of the condition, despite It should be noted that the two cases which showed a prolonged delay before recurrence (6 months and 11 months) had been subjected to exenteration as an initial procedure before irradiation. In one case there was no recurrence of the proptosis of the right eye which had been the presenting feature, but metastases developed in the chest, with death 22 months after the onset of the proptosis.
Survivors: In this series of 29 cases there are 12 who have survived for varying periods of time after the onset of the disease (Fig 12) . The ages of these 12 at the time of the apparent onset of the disease were: under 4 in 4 cases (17 months, 2, 2i and 3 years), between the ages of 4 and 6 in one case (5 years), and between the ages of 7 and 18 in the remaining 7 cases (7, 8, 9, 10, 16, 18 and 18 years) . The series comprised 5 males and 7 females. In 6 cases the region of the right eye was involved, and in 6 cases the region of the left eye. The disease presented in the upper eyelid in 6 cases, in the lower eyelid in one case, in the upper and lower eyelids in 2 cases, in the medial canthus in one case, and in the lateral canthus in one case; and in the remaining case the disease presented in the malar region with involvement of the lateral canthus one month later. It is evident, therefore, that proptosis was never the. presenting feature in any of these cases (in contrast to-its occurrence as *the presenting. feature in 4 of the non-survivors), but proptosis occurred in 8 of the 12 cases after varying intervals: 2 weeks (1 case), I month (2 cases), 2 months (3 cases), and 4 months (2 cases), and in these cases the development of proptosis heralded the phase of obvious activity of the disease process. In the remaining 4 cases an increase in the swelling of the lesion in the region of the lateral canthus signified the phase of activity in 3 cases after varying intervals (1 month, 5 months and 12 months); and in the remaining case an increased swelling of the upper eyelid was evident after one month.
In 8 cases the histopathology of the lesion was considered to show embryonal sarcoma, and in the remaining 4 cases rhabdomyosarcoma.
In 11 of the 12 cases irradiation was carried out immediately after the establishment of the diagnosis by histopathological examination of the biopsy specimen, but in one case irradiation was delayed for 23 months because of an attempt on three occasions to deal with the condition simply by local excision despite recurrence on each occasion.
Spread ofDisease
It is important to take note of the occurrence of a spread of the disease from the confines of the orbit in 15 of the 29 cases, and it is of particular interest that 2 of these cases are included in the survivors: in one (a boy aged 9 years at the time of onset) there was involvement of the ipsilateral preauricular lymph node (Fig 13) , two years after the onset of a rhabdomyosarcoma of the left upper eyelid with subsequent involvement of the orbit, despite a satisfactory response of the eyelid and orbital lesions to irradiation; but this metastasis responded to local excision and postoperative irradiation, and there has been no recurrence over a period of 19 years. In the second (a girl aged 10 years at the time of onset) .there was evidence on radiographic examination of a lesion in the chest (Figs 14 and 15 ) seven months after the onset of an embryonal sarcoma ofthe upper eyelid and orbit, which had responded to irradiation; this was removed by a lingulectomy with histopathological confirmation of a metastatic deposit. There was no recurrence of the disease over a period of observation of fifteen -years.
In the remaining 13 patients who succumbed to the disease the spread of the tumour took place in various directions: the frontal bone; the upper jaw and mouth; the region of the clavicle (Figs 16 and 17) ; the outer and inner surfaces of the skull in the occipitoparietal region; the (Fig 18) , with subsequent widespread involvement of the middle cranial fossa but without any actual invasion of brain tissue; the nasal region, after destruction of the orbital bones; the upper-deep cervical glands; the sella turcica, after a destruction of the orbital plate with subsequent involvement of the pons and with the production of a hydrocephalus; the nasopharynx; the.temporal lobe of the cerebral cortex; the lungs; and the basal ganglia.
None of the surviving cases was subjected to exenteration, and in all cases the visual function of the affected eye was remarkably good. There are, of course, certain complications which are liable to follow radiation. changes has been remarkably slow; this is illustrated in one case in-which there was some degree of posterior cortical cataract four years -after irradiation (Fig 19) , but.with scarcely any change in the appeatance of the lens ten years later. It is, of course, possible that cataractoUs changes will develop in some or perhaps all of other cases, and that ultimately the cataract may advance to such an extent that it causes severe impairment of vision. This, however, is a complication which is readily amenable to operation, and there is no evidence that a radiational cataract poses any unusual problem. Furthermore, the creation of a state of uniocular aphakia is readily overcome by the use of a contact lens or some form of implant in the anterior chamber.
A slight degree of optic atrophy occurred in 2 cases: in one this apparently followed involvement of the nutrient vessels to a localized part of the optic nerve, and in the second it appeared to follow papilloedema, but both cases retained a normal level of central vision. In one case papillcedema occurred in the course of the active disease, but it resolved without causing any atrophic changes in the optic nerve head. It. is, of course, likely that a transient form of papillcedema occurred in other cases, but it was frequently not possible to observe the fundus during the active stage of the proptosis because of the degree of the cedema of the eyelids and the chemosis of the bulbar conjunctiva.
In one case there was evidence of a few localized areas of telangiectasis. of the retinal vessels near the optic disc six years after irradiation, but these *have not progressed and have had no deleterious .effect on the vision during a period of observation of nine years. In a few cases there has been some permanent loss of the eyelashes. 
Conclusions
It is obviously difficult and even misleading to draw rigid conclusions from a study of a limited number of cases, but it is possible to indicate a trend in what is a rare form of malignant disease.
(1) There is no evidence that the disease occurs more frequently in either sex (15 males and 14 females). There is a difference in the nonsurvivors (10 males and 7 females) as compared with the survivors (5 males and 7 females).
(2) There is some evidence for a predilection of the disease for the region of the right eye (17 cases) as compared with the left eye (12 cases), and this predilection is illustrated also in the nonsurvivors: right eye 11 cases, left eye 6 cases; but not in the survivors: right eye 6 cases, left eye 6 ca.ses.
(3) An early onset of the condition carries a worse prognosis for survival: when the onset was before the age of 4 years there were 4 survivors and 7 non-survivors; when the onset was between the ages of 4 and 6 years there was one survivor and 7 non-survivors; and when the onset was between the ages of 7 and 12 years there were 7 survivors and 3 non-survivors.
(4) The presenting manifestation of the disease is most frequently in the region of the upper eyelid (11 cases), and it occurs with more or less equal frequency in other regions (lower eyelid, superior fornix, inferior fornix, lateral canthus, medial carythus); the occurrence of proptosis as a presenting manifestation is not common (4 cases). The method of presentation appears to affect the prognosis. None of the survivors presented with proptosis (as compared with 4 of the nonsurvivors), and only 2 of the survivors showed any evidence of an initial involvement of the lower lid or inferior fornix (as compared with 4 of the non-survivors).
(5) The potentially widespread nature of the disease determines the fact that in certain cases exenteration is not sufficient to remove the tumour. It might be argued, of course, that early exenteration would lessen such a risk; but there is no evidence that this offers any more than a slender hope, and it is a mutilating procedure, particularly in a young child, even when its effect is masked by the use of a modern prosthetic device retained within the orbit.
(6) A satisfactory response to irradiation which is maintained for six months suggests that the disease has been eradicated, but when exenteration has been carried out as a primary procedure with subsequent irradiation this period is extended to about a year.
It seems reasonable on the basis of this series of cases to advocate the following policy in cases of embryonal sarcoma in children: immediate biopsy of any suspected case for histopathological diagnosis; immediate irradiation in sufficiently high dosage of the whole possible area of the disease; exenteration of the orbital contents in the event of a recurrence, unless it is possible to carry out a further form of irradiation (as in one of the survivors in this series); perfusion when there is a recurrence after exenteration, or when the disease is too widespread for exenteration; but this would appear to be onty a palliative measure. This policy of irradiation of the whole of the possibly affected area as the primary procedure seems logical in a disease which forms metastases only after a fairly prolonged interval, and it is supported by the 12 survivors in this series of 29 cases in which, because of the avoidance of an immediate exenteration, there was retention of good visual function in the eye associated with the tumour. This emphasis on high-dose irradiation is important, and it is a concept which has emerged in recent years. In this series of 29 cases there was survival over a reasonable period of time of 12 cases (41%) whereas in an earlier series' (Wybar 1964) there was survival of 5 out of 17 cases (29 %). It follows that the cases treated in more recent years have shown an improved prognosis, and it is considered that this is related to more intense forms of irradiation (Lederman & Jones 1974) . This is a perplexing disease in which response to treatment is uncertain, so that sometimes the prognosis is poor, but far from hopeless.
The following papers were also read: 
Comparison of Iris Clip Lens Results with Plain Intracapsular Extraction
Cataract surgery has now reached such a standard of excellence, with the introduction of the operating microscope and greatly improved suturing materials, that one may sit back and enquire whether any benefit has been passed on to the patient in the way of improved vision.
The majority of cataract patients are prescribed a spectacle correction, and a plastic lenticulus (now available under the Nationa4 Health Service) represents an advance over the heavy, wide-angle glass which many patients still wear. Nevertheless, there remains a great difference between what the patient expects after his operation and what he eventually has to put up with.
The patients who are openly dissatisfied represent only the tip of the iceberg, and it needs a probing sociologist (such as we have in Mr John Hilbourne in Bristol) to expose the true disability and disappointment that many of the aphakes suffer with spectacle correction. These difficulties are well known, but ophthalmologists are inclined to gloss over them and remain unsympathetic.
There are only two ways of giving the patient an improved optical correction. These are contact lenses, which will be discussed briefly, and intraocular lenses. Intraocular lenses offer a better optical system than contact lenses in many ways, and the results of these will be discussed in detail.
If it can be shown that cataract extraction with the insertion of a clip lens has a rate of complications no higher than that of plain cataract surgery, will there be any doubt that this is the best operation for the patient?
The author would like to emphasize that all three methods of management should be considered. It is a matter of clinical judgment whether a patient has plain extraction with spectacles, extraction and contact lens or extraction and iris clip. That is what makes cataract surgery so interesting at the present time. It also gives one reason why fewer than three hundred acrylic implants have been carried out in this series over a twelve-year period.
Contact Lenses in Unilateral Aphakia
These may be effective in an appreciable percentage of cases. But the micro-lens in aphakia is heavy and tends to be unstable; may distort vision owing to the prismatic effect; may result in unacceptable aniseikonia; and creates difficult management problems. The hydrophilic soft contact lens is a useful alternative: it is a comfortable visual aid which may be worn for prolonged periods; but visual acuity may be unacceptably low as compared with spectacle or micro-lens correction. Many users of contact lenses in unilateral aphakia abandon their lens because of discomfort or diplopia, and orthoptic assessment does not predict success or failure.
Intraocular Acrylic Implants
The indications for the use of implants are cataract in the elderly, predominantly uniocular cataract, and uniocular cataract due to trauma. The iris clip implants commonly in use in Western Europe are the Binkhorst 4 and 3 loop, the Federov crossed loop, the iridocapsular and the Worst medallion. A posterior chamber lens (Pearce) has recently been introduced.
The selection of cases for the iris clip technique excludes eyes with myopic retinal degeneration, glaucoma and diabetic/hypertensive retinopathy.
